Identification and characterization of novel ColE1-type, high-copy number plasmid mutants in Legionella pneumophila.
ColE1-type plasmids are commonly used in bacterial genetics research, and replication of these plasmids is regulated by interaction of RNA I and RNA II. Although these plasmids are narrow-host-range, they can be maintained in Legionella pneumophila under antibiotic selection, with low-copy number and instability. Here, we have described the isolation of two novel spontaneous mutants of pBC(gfp)Pmip, pBG307 and pBG309, which are able to mark the L. pneumophila with strong green fluorescence when exposed to visible light. One of the mutants, pBG307, has a single CG-->TA mutation in RNA II promoter located 2-bases upstream the - 10 region. Another one, pBG309, has the same mutation, as well as an additional CG-->AT mutation in the 76th nucleotide of RNA I, or in the 6th nucleotide of RNA II. A plasmid with the single mutation in RNA I, pBG308, was also constructed. Characterization of these plasmids carrying the enhanced green fluorescent protein (gfpmut2) gene revealed that the green fluorescence intensities of these plasmids were 2- to 30-fold higher than that of the wild type and both of the mutations contribute to increase the plasmid copy number and/or plasmid stability. The mutation located in RNA II promoter played a more dominant role in elevating the copy number, compared to the mutation in RNA I. We also tested the mutant plasmids for replication in Escherichia coli, and found that their copy number and stability were dramatically decreased, except pBG307. Our data suggest that these plasmids might be useful and convenient in genetic studies in L. pneumophila.